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Structure 1997, Vol 5 No 11:1537–1540
n Activation mechanism of the MAP kinase ERK2 
by dual phosphorylation. Bertram J Canagarajah, 
Andrei Khokhlatchev, Melanie H Cobb and 
Elizabeth J Goldsmith (1997). Cell 90, 859–869.
The structure of the active form of the MAP kinase ERK2,
phosphorylated on a threonine and a tyrosine residue within
the phosphorylation lip, has been solved. The lip is refolded,
bringing the phosphothreonine and phosphotyrosine into
alignment with surface arginine-rich binding sites.
Conformational changes occur in the lip and neighboring
structures. Domain rotation and remodeling of the proline-
directed P+1 specificity pocket account for the activation.
5 September 1997, Cell
n Three-dimensional structure of the armadillo repeat
region of b-catenin. Andrew H Huber, W James Nelson
and William I Weis (1997). Cell 90, 871–882.
β-Catenin is essential for cadherin-based cell adhesion and
Wnt/wingless growth factor signaling. In these roles, it binds to
cadherins, Tcf family transcription factors and the tumor
suppressor gene product adenomatous polyposis coli (APC). A
core region of β-catenin, composed of 12 copies of a 42 amino
acid sequence motif known as an armadillo repeat, mediates
these interactions. The three-dimensional structure of a
protease-resistant fragment of β-catenin containing the
armadillo repeat region has been determined. The 12 repeats
form a superhelix of helices that features a long, positively
charged, groove.
5 September 1997, Cell
n Cloning and crystal structure of hematopoietic
prostaglandin D synthase. Yoshihide Kanaoka, Hideo
Ago, Eiji Inagaki, Toyomichi Nanayama, Masashi Miyano,
Reiko Kikuno, Yutaka Fujii, Naomi Eguchi, Hiroyuki Toh,
Yoshihiro Urade and Osamu Hayaishi (1997). Cell 90,
1085–1095.
Hematopoietic prostaglandin (PG) D synthase is the key
enzyme for production of the D and J series of prostanoids in
the immune system and mast cells. The authors have
determined the three-dimensional structure of the
recombinant rat enzyme complexed with glutathione at 2.3 Å
resolution. The enzyme is the first member of the sigma class
glutathione S-transferase (GST) from vertebrates and
possesses a prominent cleft as the active site, which is never
seen among other members of the GST family.
19 September 1997, Cell
n Molecular recognition of human angiogenin by
placental ribonuclease inhibitor — an X-ray
crystallographic study at 2.0 Å resolution.
Anastassios C Papageorgiou, Robert Shapiro and 
K Ravi Acharya (1997). EMBO J. 16, 5162–5177.
Human placental RNase inhibitor (hRI), a leucine-rich repeat
protein, binds human angiogenin (Ang) with extraordinary
affinity (Ki < 1 fM). The crystal structure shows that the
binding interface is large and encompasses 26 residues from
hRI and 24 from Ang, recruited from multiple domains of
both proteins. The authors conclude that the broad
specificity of the inhibitor for pancreatic RNase superfamily
proteins is based largely on its capacity to recognize features
unique to each of them.
1 September 1997, The EMBO Journal
n Neutron crystallographic evidence of lipase–colipase
complex activation by a micelle. Juan Hermoso, 
David Pignol, Simon Penel, Michel Roth, Catherine Chapus
and Juan Carlos Fontecilla-Camps (1997). EMBO J. 16,
5531–5536.
The concept of lipase interfacial activation involves the
unmasking and structuring of the enzyme's active site through
conformational changes requiring the presence of oil-in-water
droplets. This paper describes the neutron structure of the
activated lipase–colipase–micelle complex, as determined
using the D2O/H2O contrast variation low-resolution
diffraction method. The authors conclude that lipase activation
is not interfacial but occurs in the aqueous phase and is
mediated by colipase and a micelle.
15 September 1997, The EMBO Journal
n Crystal structure of the activated insulin receptor
tyrosine kinase in complex with peptide substrate and
ATP analog. Stevan R Hubbard (1997). EMBO J. 16,
5572–5581.
The crystal structure of the phosphorylated, activated, form
of the insulin receptor tyrosine kinase in complex with a
peptide substrate and an ATP analog is reported. The
structure shows that the activation loop (A-loop) of the kinase
undergoes a major conformational change upon auto-
phosphorylation of three tyrosine sidechains within the loop.
n See the Minireview article by Lawrence Shapiro in the 15 October issue of Structure (volume 5:1265–1268).
This change results in unrestricted access of ATP and protein
substrates to the kinase active site.
15 September 1997, The EMBO Journal
l Crystal structure of the site-specific recombinase,
XerD. Hosahalli S Subramanya, Lidia K Arciszewska,
Rachel A Baker, Louise E Bird, David J Sherratt and 
Dale B Wigley (1997). EMBO J. 16, 5178–5187.
The structure of the site-specific recombinase, XerD, which
functions in circular chromosome separation, reveals two
domains. The C-terminal domain contains two conserved
sequence motifs that are located in similar positions in the
structures of XerD, λ and HP1 integrases. The extreme
C-terminal regions of the three proteins, containing the active-
site tyrosine, however, are very different. A model for DNA
binding and cleavage is proposed. 
1 September 1997, The EMBO Journal
l Structure of Cre recombinase complexed with DNA in a
site-specific recombination synapse. Feng Guo,
Deshmukh N Gopaul and Gregory D Van Duyne (1997).
Nature 389, 40–46.
Recombinase enzymes recognize specific DNA sequences and
catalyze the reciprocal exchange of DNA strands between
these sites. The crystal structure of the bacteriophage
recombinase Cre bound to a loxP substrate reveals an
intermediate in the recombination reaction, in which a Cre
molecule has cleaved the substrate to form a covalent
3′-phosphotyrosine linkage with the DNA. Subtle allosteric
changes at the C termini of the Cre subunits, rather than the
large quaternary changes proposed previously, may coordinate
the cleavage and strand-exchange reactions. 
4 September 1997, Nature
n Haem-ligand switching during catalysis in crystals of a
nitrogen-cycle enzyme. Pamela A Williams, Vilmos Fülöp,
Elspeth F Garman, Neil FW Saunders, Stuart J Ferguson
and Janos Hajdu (1997). Nature 389, 406–412.
Cytochrome cd1 nitrite reductase catalyses the conversion of
nitrite to nitric oxide in the nitrogen cycle. The authors show
that the two haems of this enzyme undergo religation during
catalysis. Structures of reaction intermediates show how nitric
oxide is formed and expelled from the active-site iron, as well
as how both haems return to their starting coordination. These
results show how redox energy can be switched into
conformational energy within a haem protein.
25 September 1997, Nature
n Molecular mechanics of calcium–myristoyl switches.
James B Ames, Rieko Ishima, Toshiyuki Tanaka, Jeffrey I
Gordon, Lubert Stryer and Mitsuhiko Ikura (1997). Nature
389, 198–202.
Recoverin is a calcium sensor in retinal rod cells which contains
an N-terminal myristoyl group and four EF hands. The
binding of Ca2+ leads to its translocation from the cytosol to the
disc membrane. In the Ca2+-free state, the myristoyl group is
sequestered in a deep hydrophobic box. The authors show by
NMR spectroscopy that Ca2+ induces the unclamping and
extrusion of the myristoyl group, enabling it to interact with a
lipid bilayer.
11 September 1997, Nature
n Surface of bacteriorhodopsin revealed by high-
resolution electron crystallography. Yoshiaki Kimura,
Dmitry G Vassylyev, Atsuo Miyazawa, Akinori Kidera,
Masaaki Matsuchima, Kaoru Mitsuoka, Kazuyoshi Murata,
Teruhisa Hirai and Yoshinori Fujiyoshi (1997). Nature 389,
206–211.
Bacteriorhodopsin is a transmembrane protein that uses light
energy to pump protons from the cytoplasm of bacteria into the
extracellular space. This paper describes a new high-resolution
structure determined at 3.0 Å resolution. The structure covers
nearly all 248 amino acids including loops outside the
membrane, and it reveals the distribution of charged residues
on both sides of the membrane surface.
11 September 1997, Nature
n Structure of a viral procapsid with molecular
scaffolding. Terje Dokland, Robert McKenna, Leodevico L
Ilag, Brian R Bowman, Nino L Incardona, Bentley A Fane
and Michael G Rossmann (1997). Nature 389, 308–313.
The procapsid of bacteriophage φX174 contains 240 copies of
protein D, forming an external scaffold, and 60 copies each of the
internal scaffolding protein B, the capsid protein F and the spike
protein G. Both the F and G proteins have the eight-stranded
antiparallel β-sandwich motif, common to many plant and animal
viruses. The authors describe the structure of a procapsid-like
particle at 3.5 Å resolution, showing how the scaffolding proteins
coordinate assembly of the virus by interactions with the F and
G proteins, and showing that the F protein undergoes
conformational changes during capsid maturation.
18 September 1997, Nature
n Structure of the inhibitory receptor for human natural
killer cells resembles haematopoietic receptors.
Qing R Fan, Lidia Mosyak, Christine C Winter, 
Nicolai Wagtmann, Eric O Long and DC Wiley 
(1997). Nature 389, 96–100. 
Normal cells escape lysis by natural killer (NK) cells because
their major histocompatibility complex (MHC) molecules are
recognized by NK-cell inhibitory receptors, which inhibit lysis.
The crystal structure of the p58 NK-cell inhibitory receptor
reveals tandem immunoglobulin-like domains with an acute
60° angle. Loops on the outside of the elbow between the
domains form a binding site projected away from the NK-cell
surface. A structural similarity with the haematopoietic
receptor family is discussed.
4 September 1997, Nature
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l See the Minireview article by Wei Yang and Kiyoshi Mizuuchi in this issue of Structure (volume 5:1401–1406).
s Crystal structure of the nucleosome core particle at
2.8 Å resolution. Karolin Luger, Armin W Mäder, Robin K
Richmond, David F Sargent and Timothy J Richmond
(1997). Nature 389, 251–260.
The crystal structure of the nucleosome core particle of
chromatin shows how the histone protein octamer is assembled
and how 146 base pairs of DNA are organized into a superhelix
around it. Both histone–histone and histone–DNA interactions
depend on the histone fold domains and additional, well
ordered, structure elements extending from this motif.
18 September 1997, Nature
n Structure of translation factor eIF4E bound to m7GDP
and interaction with 4E-binding protein. Hiroshi Matsuo,
Hanjun Li, Abigail M McGuire, C Mark Fletcher, Anne-
Claude Gingras, Nahum Sonenberg and Gerhard Wagner
(1997). Nat. Struct. Biol. 4, 717–724.
eIF4E, the mRNA cap binding protein, is a master switch
that controls eukaryotic translation. Translation is
downregulated by association of eIF4E with 4E-BP, which
occupies the eIF4G-binding site. Signalling events acting on
4E-BP cause it to dissociate from eIF4E, and eIF4E is then
free to bind eIF4G to form the active eIF4F complex. The
authors have solved the structure of the yeast eIF4E–m7Gpp
complex in a CHAPS micelle, determined the position of the
second nucleotide in a complex with m7GpppA and identified
the 4E-BP-binding site. eIF4E has a curved eight-stranded
antiparallel β sheet, decorated with three helices on the
convex face and three smaller helices inserted in connecting
loops.
September 1997, Nature Structural Biology
n The SH3 domain of Eps8 exists as a novel intertwined
dimer. KV Radha Kishan, Giorgio Scita, William T Wong,
Pier Paolo Di Fiore and Marcia E Newcomer (1997). Nat.
Struct. Biol. 4, 739–743.
SH3 domains are structurally well characterized as
monomeric modular units of protein structure that mediate
protein–protein recognition in numerous signal transduction
proteins. The X-ray crystallographic structure of the Eps8
SH3 domain reveals a novel variation of the canonical SH3
fold: the SH3 domain from Eps8 is a dimer formed by strand
interchange. In addition, co-immunoprecipitation
experiments show that intact Eps8 is multimeric in vivo.
Hence, the SH3 domain of Eps8 may represent a
dimerization motif. 
September 1997, Nature Structural Biology
n Structure and mobility of the PUT3 dimer.
Kylie J Walters, Kwaku T Dayie, Richard J Reece, 
Mark Ptashne and Gerhard Wagner (1997). Nat. Struct.
Biol. 277, 744–750.
The solution structure and backbone dynamics of the
transcriptional activator for the proline utilization pathway
PUT3 (31–100) has been characterized using NMR
spectroscopy. PUT3 (31–100) contains three distinct domains:
a cysteine zinc cluster, linker and dimerization domain. The
cysteine zinc cluster of PUT3 closely resembles the solution
structure of GAL4, while the dimerization domain forms a long
coiled-coil similar to that observed in the crystal structures of
GAL4 and PPR1. The authors have characterized the
dynamics of PUT3 to find that the zinc cluster and
dimerization domains have very diverse dynamics in solution.
The dimerization domain behaves as a large protein, while the
peripheral cysteine zinc clusters have dynamic properties
similar to small proteins. 
September 1997, Nature Structural Biology
n Crystal structure of a PUT3–DNA complex reveals a
novel mechanism for DNA recognition by a protein
containing a Zn2Cys6 binuclear cluster. Kunchithapadam
Swaminathan, Paul Flynn, Richard J Reece and Ronen
Marmorstein (1997). Nat. Struct. Biol. 4, 751–759.
The authors have determined the crystal structure of the DNA
binding region from the PUT3 protein bound to its cognate
DNA target. The structure reveals that the PUT3 homodimer
is bound asymmetrically to the DNA site. This asymmetry
orients a β strand from one protein subunit into the minor
groove of the DNA resulting in a partial amino acid–base pair
intercalation and extensive direct and water-mediated protein
interactions with the minor groove of the DNA. These
interactions facilitate a sequence-dependent kink at the centre
of the DNA site and specify the intervening base pairs
separating two DNA half-sites that are contacted in the DNA
major groove.
September 1997, Nature Structural Biology
n Solution structure of a 142-residue recombinant prion
protein corresponding to the infectious fragment of the
scrapie isoform. Thomas L James, He Liu, Nikolai B
Ulyanov, Shauna Farr-Jones, Hong Zhang, David G Donne,
Kiyotoshi Kaneko, Darlene Groth, Ingrid Mehlhorn, Stanley
B Prusiner and Fred E Cohen (1997). Proc. Natl. Acad.
Sci. USA 94, 10086–10091.
The scrapie prion protein (PrPSc) is the major, and possibly the
only, component of the infectious prion; it is generated from
the cellular isoform (PrPC) by a conformational change.
N-terminal truncation of PrPSc by limited proteolysis produces
a protein of 142 residues designated PrP 27–30, which retains
infectivity. A recombinant protein (rPrP) corresponding to
Syrian hamster PrP 27–30 was expressed in Escherichia coli and
purified. After refolding rPrP into an α-helical form resembling
PrPC, the structure was solved by multidimensional
heteronuclear NMR, revealing many structural features of rPrP
that were not found in two shorter PrP fragments studied
previously.
16 September 1997, Proceeding of the National Academy of
Science USA
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s See the Minireview article by Robert N Dutnall and V Ramakrishnan in the October issue of Structure (volume 5:1255–1259).
n Structure of a murine leukemia virus receptor-binding
glycoprotein at 2.0 Ångström resolution. Deborah Fass,
Robert A Davey, Christian A Hamson, Peter S Kim, James
M Cunningham and James M Berger (1997). Science 277,
1662–1666.
An essential step in retrovirus infection is the binding of the
virus to its receptor on a target cell. The structure of the
receptor-binding domain of the envelope glycoprotein from
Friend murine leukemia virus was determined to 2.0 Å
resolution by X-ray crystallography. The core of the domain is
an antiparallel β sandwich, with two interstrand loops forming a
helical subdomain atop the sandwich. The residues in the
helical region, but not in the sandwich, are highly variable
among mammalian C-type retroviruses with distinct tropisms,
indicating that the helical subdomain determines the receptor
specificity of the virus.
12 September 1997, Science
n X-ray structure of bacteriorhodopsin at 2.5 Ångstöms
from microcrystals grown in lipidic cubic phases.
Eva Pebay-Peyroula, Gabriele Rummel, Jurg P
Rosenbusch, Ehud M Landau (1997). Science 277,
1676–1681.
Lipidic cubic phases provide a continuous three-dimensional
bilayer matrix that facilitates nucleation and growth of
bacteriorhodopsin microcrystals. The crystals diffract X-rays
isotropically to 2.0 Å. The structure of this light-driven proton
pump was solved at a resolution of 2.5 Å by molecular
replacement, using previous results from electron
crystallographic studies as a model. The earlier structure was
generally confirmed, but several differences were found,
including loop conformations and sidechain residues.
12 September 1997, Science
n Structure and function of a squalene cyclase.
K Ulrich Wendt, Karl Poralla and Georg E Schulz (1997).
Science 277, 1811–1815.
The crystal structure of squalene-hopene cyclase from
Alicyclobacillus acidocaldarius was determined at 2.9 Å
resolution. The mechanism and sequence of this cyclase are
closely related to those of 2,3-oxidosqualene cyclases that
catalyze the cyclization step in cholesterol biosynthesis. The
structure reveals a membrane protein with membrane-
binding characteristics similar to those of prostaglandin-H2
synthase, the only other reported protein of this type. The
active site of the enzyme is located in a large central cavity
that is of a suitable size to bind squalene in its required
conformation.
19 September 1997, Science
n Structural basis for cyclic terpene biosynthesis by
tobacco 5-epi-aristolochene synthase. Courtney M
Starks, Kyoungwhan Back, Joseph Chappell and Joseph P
Noel (1997). Science 277, 1815–1820.
The crystal structures of 5-epi-aristolochene synthase, a
sesquiterpene cyclase from tobacco, were analyzed both
alone and complexed separately with two farnesyl
diphosphate analogs. These structures reveal an unexpected
enzymatic mechanism for the synthesis of the bicyclic
product, 5-epi-aristolochene and provide a basis for
understanding the stereochemical selectivity displayed by
other cyclases in the biosynthesis of pharmacologically
important cyclic terpenes.
19 September 1997, Science
n Crystal structure of pentalenene synthase:
mechanistic insights on terpenoid cyclization
reactions in biology. Charles A Lesburg, Guangzhi Zhai,
David E Cane and David W Christianson (1997). Science
277, 1820–1824.
The crystal structure of pentalenene synthase at 2.6 Å
resolution reveals critical active-site features responsible for
the cyclization of farnesyl diphosphate into the tricyclic
hydrocarbon pentalenene. Metal-triggered substrate
ionization initiates catalysis, and the α-barrel active site
serves as a template to channel and stabilize the
conformations of reactive carbocation intermediates through a
complex cyclization cascade.
19 September 1997, Science
n Toroidal structure of l-exonuclease. Rhett Kovall and
Brian W Matthews (1997). Science 277, 1824–1827.
Processive 5′ to 3′ single-stranded DNA exonucleases are
essential for generating early DNA intermediates in many
pathways of prokaryotic and eukaryotic homologous
recombination. Structure determination at 2.4 Å resolution
shows that λ-exonuclease consists of three subunits that form a
toroid. The central channel is funnel-shaped, tapering from an
inner diameter of about 30 Å at the wider end to 15 Å at the
narrow end. This is adequate to accommodate the DNA
substrate and thus provides a structural basis for the ability of
the enzyme to sequentially hydrolyze thousands of nucleotides
in a highly processive manner.
19 September 1997, Science
n The structure of ribosomal protein S7 at 1.9 Å resolution
reveals a b-hairpin motif that binds double-stranded
nucleic acids. Brian T Wimberly, Stephen W White and V
Ramakrishnan (1997). Structure 5, 1187–1198.
Ribosomal protein S7 is required for the proper folding of a
large 3′ domain of 16S ribosomal RNA and also regulates its
own synthesis by binding to its own mRNA. The crystal
structure of S7 consists of a bundle of six helices and an
extended β hairpin between helices 3 and 4, with two or more
RNA-binding sites on its surface. The hairpin forms part of a
large, positively charged, concave surface that may bind
double-stranded RNA. The hairpin is similar to those from
other nucleic acid binding proteins, such as ribosomal protein
L14 and BIV Tat. (A second independent structure of S7 is
reported in the same issue by Hosaka et al. (1997). Structure 5,
1199–1208).
15 September 1997, Structure
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